Aims-To evaluate the evolution of ocular and electroretinographic findings in identical twin sisters with the carbohydrate deficient glycoprotein (CDG) syndrome over a period of 14 years. Methods-Both girls underwent a clinical ophthahnic examination with funduscopy and an electrophysiological assessment with recording of flash electroretinogram (FERG) at the age of 4 years and 18 years Results-On ophthalmic examination at the age of 4 years an alternating convergent squint and a saccadic pursuit was diagnosed. In both, vision was 6/9 bilaterally. Fundus examination showed normal optic discs, narrow blood vessels, and a mild irregular pigmentation in the periphery. In one girl the FERG showed a recognisable a, bl, and b2-wave with reduced amplitude to less than 40% of the normal. In the other girl the reduction in amplitude was still more obvious, but for the white flash a small bl-wave was still present. At the age of 18 vision had remained 619 in both eyes. Funduscopy showed pink optic discs, moderately narrowed blood vessels, and bony spicule pigmentary deposits in the mid periphery. The adapto ERG, performed in identical conditions at 18 years of age, showed a completely extinguished trace for both eyes.
Abstract
Aims-To evaluate the evolution of ocular and electroretinographic findings in identical twin sisters with the carbohydrate deficient glycoprotein (CDG) syndrome over a period of 14 years. Methods-Both girls underwent a clinical ophthahnic examination with funduscopy and an electrophysiological assessment with recording of flash electroretinogram (FERG) at the age of 4 years and 18 years Results-On ophthalmic examination at the age of 4 years an alternating convergent squint and a saccadic pursuit was diagnosed. In both, vision was 6/9 bilaterally. Fundus examination showed normal optic discs, narrow blood vessels, and a mild irregular pigmentation in the periphery. In one girl the FERG showed a recognisable a, bl, and b2-wave with reduced amplitude to less than 40% of the normal. In the other girl the reduction in amplitude was still more obvious, but for the white flash a small bl-wave was still present. At the age of 18 vision had remained 619 in both eyes. Funduscopy showed pink optic discs, moderately narrowed blood vessels, and bony spicule pigmentary deposits in the mid periphery. Both girls presented to the ophthalmic department at the age of 4 years. They had an alternating convergent squint; eye movement examination showed saccadic pursuit. There was no refractive error. Vision was 6/9 in both eyes. Fundus examination showed normal optic discs and narrow blood vessels, and in the periphery a mild irregular pigmentation could be seen. Full field flash electroretinograms (FERG) were obtained after pupil dilatation with 15% phenylephrine and 1% cyclopentolate hydrochloride. For recording, bipolar contact lens electrodes were used with a ground electrode on the forehead. At that time only an adapto ERG was performed: after initial bleaching the ERG response to a white flash (white in Fig 1A) and immediately thereafter to a dim orange flash (using a Wratten orange number 26 filter) was recorded (0' in Fig 1A) . With this method isolation ofthe cone response is possible. In normal subjects a response with an a-wave and a bl-wave is present. After 15' of dark adaptation, the response to the orange flash was recorded (15' in Fig 1A) : in normal eyes an a-wave, bi cone wave, and a later b2 rod wave can be demonstrated clearly.'0 For subject PA ( Fig   1A) the responses were present with a recognisable a, bl, and b2-wave. The amplitudes were, however, clearly reduced to less than 40% of the normal. For subject PS ( Fig 1A) the reduction in amplitude was more obvious:
for the white flash a small bi-wave was still present; using the orange flash, no clear response was present. At the age of 7 both sisters had a vision of 6/9 in both eyes.
Eye motility, squint, and funduscopy were unchanged. There was no refractive error. The girls were reassessed at the age of 18. They were mentally retarded and wheelchair bound. Their parents did not note severe loss of vision or night blindness. On examination, vision had remained 6/9 bilaterally for distance and near. Saccadic pursuit was still obvious. Ishihara colour vision testing was normal. Peripheral visual fields were found to be constricted on confrontation test. On funduscopy the optic discs were pink, blood vessels were moderately narrowed, and bony spicule pigmentary deposits could be seen in the mid periphery, being more evident in PS. Wrinkling of the macular retinal surface was seen in PA (Fig 2) . Now the adapto ERG, performed in identical conditions at 18 years of age showed a completely extinguished trace for both eyes. The ERG examination was now complemented with an ERG following the ISCEV standard" (Fig 1B) 5 Recordings were suggestive of a progressive tapetoretinal disorder with defined alterations in the ERG in every patient studied with this syndrome.
Our patients presented with an alternating convergent squint at the age of 19 months.
They had bilateral deficient abduction with a jerk nystagmus on attempted lateral gaze. There was no smooth pursuit, but saccadic eye 
